INTRODUCTION
In part 2 of this research, a numerical analysis model of temperatures about double tubular steel columns was proposed, and the validity of the model was verified through comparison with the experimental results of part 1.
OUTLINE OF THE NUMERICAL ANALYSIS MODEL
The computer program for estimating the temperatures of the members adopted the one dimensional analysis model that was perpendicular to the axis of the member. The following showed the details of the model.
(1) Calculation Method of radiative and convective heat transfer
As shown in Figure 1 , the initial condition of the method was that the heating temperature T 0 (fire room) was 20°C and the temperatures of the gaps inside the steel tubes (T 3 and T 6 ) were 20°C. transfer for the external surface of the outside steel tube, the internal surface of the outside steel tube, the external surface of the inside steel tube and the internal surface of the inside steel tube respectively. And H 5 was the coefficients of radiative heat transfer between the internal surface of the outside steel tube and the external surface of the internal surface of the inside steel tube. *Because the external and internal surfaces of the outside steel tubes were galvanized, the melting point of the galvanizing was assumed to be 525°C.
Figure 1 One dimensionnal thermal analysis model (2)Calculation Method of temperatures of members
The outside steel tube and inside steel tube were divided into two layers for thickness in this model. The average of the temperatures of the two divided elements represented the temperature of the steel tube.
The quantity of heat dQ that flowed into the external surface of the outside steel tube for minute time dt was given by the following equation.
[3] Here A was the external surface area of the outside steel tube.
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The quantity of heat that flowed into the external surface of the inside steel tube for minute time was given by the following equation in the same way. Here A was the external surface area of the inside steel tube.
The quantity of heat dQ 2 that flowed into the adjoining element from the heated side element of the outside steel tube for dt by heat conduction was given by the following equation. And the quantity of heat dQ 5 that flowed into the adjoining element from the heated side element of the inside steel tube for dt by heat conduction was given in the same way. Here, dx 1 was the half thickness of the outside steel tube, dx 2 was the half thickness of the inside steel tube and λ was thermal conductivity.
The quantity of heat dQ 3 that flowed into the gap and the external surface of the inside steel tube from the internal surface of the outside steel tube for dt was given by the following equation. And the quantity of heat dQ 6 that flowed into the gap from the internal surface of the inside steel tube for dt was given in the same way.
Therefore, the temperature rise ΔT s1 and ΔT s3 were given by the following equations.
Here, ΔT s1 and ΔT s3 were the temperature rises of the heated side elements of the outside steel tube and the inside steel tube after dt second respectively.
Similarly, the temperature rise ΔT s2 and ΔT s4 were given by the following equations.
Here, ΔT s2 and ΔT s4 were the temperature rises of the adjoining elements of the outside steel tube and the inside steel tube after dt seconds respectively.
Here, C s : specific heat of the steel (kJ / kgK).
ρs : density of the steel (Kg/m 3 )
On the other hand, one layer difference elements represented the gap between the outside and inside steel tube, and the gap in the inside steel tube in this analysis model. Therefore, the temperature rise ΔT A1 of the gap between the outside steel tube and the inside steel tube was given by the following equation after dt seconds. Here, dax 1 (m) was the thickness of the gap between the outside and inside steel tube.
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And, the temperature rise ΔT A2 of the gap in the inside steel tube was given by the following equation after dt seconds. Here, dax 2 (m) was the thickness of the gap in the inside steel tube.
Here, C a : specific heat of the gap (kJ / kg K) .
ρ a : density of the gap (Kg/m 3 )
In this numerical analysis model, the temperatures of the model were calculated by iterating previous equations. In addition, the density of steel was 7850 (Kg/m 3 )
regardless of its temperature. The specific heat capacity and the heat conductivity of steel depended on their temperatures.
(3) Heating condition
The temperature of fire room T f was given by the following.
T f = α [t e 1/6 -(3/4)(t-t e ) 1/6 ] +20 t t e
Here, α : fire temperature rises coefficient (°C/min 1/6 ) t : time (min) t e : end time of heating (min) α was 460, the end time of heating te was 35(min). And the heating time after heating test was 70 (min) in this paper,.
In addition, the member of the equation ( t -t e ) 1/6 was multiplied by 3/4 because of the approximation to the furnace temperature of the experiment results.
COMPARISON BETWEEN THE EXPERIMENT RESULTS

AND THE ANALYSIS RESULTS
By the method shown above, the temperatures of two kinds of the specimens were predicted. One was the temperature of the specimen that the heat-resistant paint with low emissivity (0.503) was applied to the external surface of the inside steel tube, and the other was the temperature of the specimen without the paint. Figure 2 and Figure 3 showed the comparisons between the temperature of the analysis results, the maximum temperature of the experiment results (C section) and the lowest temperatures (A section). 
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CONCLUSION
The highest temperature of the outside steel tube obtained by the analysis was about 8% lower than the highest temperature of the experiment results independently of the application of the heat resistant paint. And, the analysis results of the inside steel tube were in good agreement with the highest temperature of the experiment results of the specimen without the paint. However, the analysis results with the heat resistant paint were about 10% lower than the highest temperature of the experiment results. In the experimental results and the analysis results, the temperatures of the inside steel tube with low emissivity was lower than those with high emissivity. And the temperatures of the outside steel tube with low emissivity was higher because of decreasing of the quantity of heat from the outside steel tube to the inside steel tube.
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